Abstract. The SuperDARN radars are proving to be a DMSP satellite data to identify the cusp from the particle very powerful experimental tool for exploring solar windmagnetosphere-ionosphere interactions. They measure the autocorrelation function (ACF) of the transmitted signal backscattered from the ionospheric irregularities, and derive parameters such as the Doppler velocity and the spectral width. The associated spectra have a specific behaviour inside the cusp, a strong temporal and spatial evolution of the velocity and spectral width, and a high value of the spectral width. Although no studies have explained these characteristics, they are routinely used to detect the cusp in the radar data and estimate the open/closed field line boundary. Both satellite and magnetometer data show in the same region broadband wave activity in the Pc 1, Pc2 frequency band. In this study, we evaluate how such wave activity modifies the radar's ACF, and conclude that it explains the spectra seen in the cusp.
Introduction
Identification of the ionospheric signature of the cusp is important for many studies of solar wind-magnetosphereionosphere coupling processes. For example the cusp signature is a proxy for the open/closed field line boundary on the dayside, and flow across this boundary is a measure of the reconnection rate at the magnetopause [Baker et al., 1997] . There have been several proxies of the cusp such as the low altitude particle [Newell and Meng, 1988] and magnetometer [Menk et al., 1992] signatures. The HF radar signature has also been extensively used (eg Baker et al. [1997] ) but the physical explanation has remained elusive; it is the topic of this paper.
From the transmission of a multiple pulse scheme, the SuperDARN radars [Greenwald et al., 1995] We have shown that this wave activity induces both a large spectral width, a great variability in the velocity and in the spectral width, and a multi-component spectrum. These results are valid even for a small wave amplitude (1 mVm-•), and are enhanced with the wave amplitude. One concludes that all the characteristics of the spectra recorded in the cusp can be explained by the presence of a broadband wave in the Pc 1-Pc2 frequency band.
As a result, the large spectral width values that have been used by many authors as a very important diagnostic of the cusp in SuperDARN radar data can now be placed on a firm physical basis for the first time. The technique will be extended to compare carefully the cusp localization as determined by magnetometers and HF-radars, and to investigate the large spectral width observed on the nightside [Dudeney et al., 1998 ].
